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ABSTRACT 


Aims: This paper reports the survey results of the prevalence of occupational hazards among the practicing dentists in Chennai. 
Settings and Design: A Descriptive Epidemiological study. 

Methods and Material: A survey was conducted by using a self-administered questionnaire from two hundred and fifty practic¬ 
ing dental surgeons. Only practicing dentists were included in the study and non practitioners were excluded. 

Statistical analysis used: The statistical analyses were performed with use of SPSS version 20.0 package. Results were con¬ 
sidered significant for “p” values of <0.05. 

Results: Among all the occupational hazards experienced, lower back pain was the highest (57%), followed by neck pain 
(52.8%), head ache (38.4%) and frequent respiratory illness (22.4%). Among the preventive measures practiced, least employed 
were regular physical exercises (40.8%), engaging in sports activity (20%) and use of simple or compound loupes (20.4%). 
Among all the infection control protocols, least followed one was wearing protective eye goggles (67.6%). 

Conclusions: There was high level of awareness of exposure to occupational hazards among the dental surgeons. However, 
the practical steps to prevent them were not followed and hence, needs to be reinforced. Lower back pain was the highest 
hazard experienced. Increased awareness must be created about complications of musculoskeletal deformities. Its prevention 
by regular physical exercise should be emphasized and the importance of regular monitoring of muscle health through EMG 
analysis could give an early insight into the muscle fatigue leading to musculoskeletal deformities. 

Key Words: Occupational hazards, Dentistry, Musculoskeletal deformities 


INTRODUCTION 

Although dentistry is among the least hazardous of all the 
professions, many risks remain in dental practice which con¬ 
tinues to challenge this status. These include per cutaneous 
exposure incidents; exposure to infectious diseases by bio 
aerosols; exposure to radiation, noise and dental materials; 
musculoskeletal disorders ; dermatitis ; eye injuries; vibra¬ 
tion induced neuropathy and psychological problems. [1] 

BemadinoRamazzini, is referred to as the father of occupa¬ 
tional medicine, recognized the role of occupation in the dy¬ 
namics of health and diseases. [2] 

The practice of dentistry exposes dental professionals to a 
variety of work-related hazards. These include: 


• Working long hours at a high level of concentration 

• Working in a sedentary state 

• Working with anxious patients 

• Exposure to microbial aerosols 

• Exposure to various chemicals used in clinical dental 
practice 

The source of these hazards is the work environment which 
can include physical, chemical, biological aspects. [2] 

Physical Hazards: 

The sources of physical injury can include debris from the 
oral cavity striking the eyes, cuts from sharp instruments, or 
puncture wounds from needles or other sharp instruments. 
Such injuries can result in the transmission of serious infec- 
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tious disease to the clinician. Needle stick injuries and cuts 
from sharp objects and instruments (percutaneous injuries) 
have been reported during surgical procedures mostly asso¬ 
ciated with suturing. [3] 

Eye injuries may occur from projectiles such as bits of calcu¬ 
lus during scaling procedures and splatters from body fluids 
(bacterial and viral aerosols) while using high-speed hand 
pieces. Another potential source of eye injury is the intense 
dental curing light. Users of dental curing lights should be 
advised to employ protective eye- wear during use. [4][5] 

The need to work in a fixed working position using a contin¬ 
uous repetitive motion can predispose the clinician to wrist 
ache, lower backache, and neck ache. [6] The most common 
injuries reportedly experienced by the dentists are musculo¬ 
skeletal in nature. [7] 

Chemical Hazards: Many biomaterials and auxiliary prod¬ 
ucts used in dentistry are chemically reactive. [8] Hazardous 
chemical agents used in clinical dentistry include mercury, 
powdered natural rubber latex, disinfectants, and nitrous ox¬ 
ide. By far the most important and most dangerous of these 
agents is mercury. [9] Its use in dental amalgam has the poten¬ 
tial for continuous occupational exposure of a dental prac¬ 
titioner to mercurial vapour which can be absorbed via the 
skin and the lungs. [10] The active component in the mercurial 
vapour has a particular affinity for brain tissue. Mercury poi¬ 
soning can be characterized by tumors of the face, arms, or 
legs and can also be associated with progressive, tremulous 
illegible handwriting and slurred speech. The exposure risks 
for mercury can be minimized by careful handling proce¬ 
dures. 

The continued use of powdered NRL gloves and disinfect¬ 
ants has predisposed clinician to hand dermatitis, contact 
dermatitis, contact urticaria, and allergic dermatitis. 1[11] The 
most serious potential hazard associated with the continued 
use of powdered NRL gloves in dental practice is latex sen¬ 
sitization caused by exposure to aerosolized NRL protein. 
This can result in dermatitis on the hands. This occurs with 
such frequency that it is now recognized as an occupational 
hazard in dentistry, and many dental offices have had to stop 
using latex materials such as gloves and rubber dams. [12] In 
recent studies, the frequency of occupational related derma¬ 
titis varied from 21% to 43% depending on the prevailing 
material used in the various specialties. [13] 

Transient irritative reactions of the eyes and air- ways have 
been observed mostly associated with exposure to volatiles 
from resin based materials, x-ray chemicals, and cleansers. 
These include procaine, soaps, eugenol, iodine, formalin, 
phenol, and other disinfectants. [8] 

Retrospective surveys of dental and medical personnel have 
linked occupational exposure to nitrous oxide with a num¬ 


ber of health problems and reproductive derangements. [14][15] 
Thus, adequate pollution control mechanisms in accordance 
with the Lederation Dentairelntemationale (EDI) should be 
adopted. [14][15] 

Biological (Cross-Infection) Hazards: Dentistry is unique 
in that clinician is in direct contact with traumatized tissues, 
saliva, and blood on a daily basis. [16] There is high risk of ex¬ 
posure to Hepatitis B virus (HBV), HIV infection, and other 
types of communicable infections. [16] A study reported that 
the carrier rate HBV in the general population is 0.5%, while 
dentists have a carrier rate of approximately 1.6%. Several of 
the common viral agents that can cause hepatitis have been 
detected in body fluids including saliva and blood. The vi¬ 
ruses most commonly implicated include hepatitis A virus 
(HAV), HBV, and hepatitis C. r 17 ^ 18 ] 

This study was aimed at assessing the level of awareness of 
occupational hazards among practicing dentists in Chennai. 
This was done by identifying hazards and estimating their 
prevalence rate. 

Materials and Methods : The study population consisted of 
two hundred and fifty practicing dentists at Chennai. 

Data was obtained through the use of questionnaires that 
included questions on, awareness to occupational hazards, 
safety measures practiced, and experience of occupational 
hazard experienced in Dental practice. The questionnaire 
was pilot tested in a sample size of twenty subjects for valid¬ 
ity and repeatability. 

Data was analyzed using frequency tables to display the re¬ 
sponses. Where necessary, cross tabulations were carried 
out to determine the significant difference between vari¬ 
ables. Chi-square test and independent sample T test was 
used to test the significance of difference between different 
variables. 

Results: A total of two hundred and fifty dental practition¬ 
ers participated in the study (Eigure-I). The mean number of 
practice in years among the dental practitioners was seven 
years. The number of practice hours per day range from one 
to thirteen hrs among the practitioners. Majority (57.2%) 
practiced around six days in a week. 

Table-I describes that based on the number of years in prac¬ 
tice or number of practice hrs per day, there was no statis¬ 
tically significant difference in the presence of lower back 
pain, wrist pain or neck pain among the dentists. 

Eigure-I show distributions of the post graduate practition¬ 
ers. Figure-II shows majority (89.2%) have had previous 
hepatitis B vaccination and around 74% have taken insur¬ 
ance policy. 28.4% reported contact with amalgam, 12.8% 
reported sharp injury in the past six months and only 7.6% 
reported latex allergy. 
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Figure-Ill shows the practice of cross infection control 
among practitioners. Among the cross infection control 
mechanisms employed, wearing protective eye glasses was 
least employed (67.6%). Only 74.4% washed their hands be¬ 
fore gloving. 

Figure-IV shows preventive measures undertaken by the 
practitioners in their day today practice. Least preventive 
measure practiced was engaging in any kind of sports activi¬ 
ty (20%). Only 20.4% reported to use loupes during practice. 
Only 40.8 % dentists practiced regular physical exercises. 
Only 56.4% of the practitioners went on yearly vacations. 
61.2% dentists used indirect vision for working on maxillary 
teeth. 

Figure-V shows the prevalence of different occupational haz¬ 
ards. 57% experienced lower back pain, which was the most 
experienced hazard. 52.8% experienced neck pain, 38.4 % 
reported head ache, 23.6% reported wrist pain, 22.4 % re¬ 
ported frequent respiratory illness and 21.6% reported vision 
problems. Only 5.2% reported history of hepatitis B/C. 

The analyses were performed with use of SPSS version 20.0 
package. The data was analysed using frequency tables to 
suggest the responses of dentists. The significance of differ¬ 
ences between variables was tested by the cross tabulations. 
Results were considered significant for “p” values of <0.05. 


DISCUSSION 

Education is one of the important strategies for the preven¬ 
tion of occupational injuries and diseases. The role of one’s 
occupation as an important factor in maintaining personal 
health needs to be constantly emphasized so practitioners 
understand any possible negative health implications of their 
jobs and how to minimize them. 

In our survey on two hundred and fifty practicing dentists, 
backache was observed as being highest (57%) followed by 
neck ache (52.8%) and head ache (38.4%). 

About 28.4% reported contact with amalgam. Negligence 
in handling amalgam has to be avoided and safety handling 
protocols according to the FDI/WHO guidelines will have to 
be followed. [9][19] 

Although the majority of the participants were aware they 
were at risk for exposure to injuries from sharps, and hep¬ 
atitis B infection, not all of them were vaccinated against 
Hepatitis B infection. Importance of vaccination properly 
against Hepatitis B infection has to be emphasised because 
of the risk of body fluid borne infection [20][21] ; this is cor¬ 
roborated by the fact that about 12.8% experienced an injury 
by a sharp object in the past six months. Awareness about 
the HIV policy and the post expositional prophylaxis should 


also be increased. [21] 

Only 74% had health insurance policy. Cessation of practice 
due to health issues will have to be anticipated and accord¬ 
ingly the clinician’s health has to be insured to protect them 
from severe financial loss. 

Cross infection control habits among the staff could be rated 
very well because most of the clinicians appeared to have 
followed all the protocols except the use of protective eye 
goggles while attending to patients. [4][5][22] 

The use of protective eyewear is an important means of pre¬ 
venting occupational injury related to the use of dental cur¬ 
ing lights and high-speed rotary instruments. Injury from 
splatters and projectiles including calculus and flying debris 
during cavity preparation is a common cause of damage to 
the eyes, and the use of protective eyewear should be em¬ 
phasized. [4][5][22] 

The most pernicious occupational hazards are not those 
where the effects appear immediately, as in accidents, but 
rather those that run an insidious course over a period of 
years. 1 ^Musculoskeletal disorders represent an important 
occupational health issue in dentistry that surfaces after pro¬ 
longed period of practice. [23][24][25] 

As clinicians adapt to the work- place and routine functions 
over a long period of time, they are exposed to potential haz¬ 
ards like musculoskeletal deformities. [23][24] Clinician’s safe¬ 
ty may be severely jeopardized if adequate safety measures 
are not taken. [2] 

57.8% reported lower back ache which scored the highest 
among all the occupational hazards experienced followed 
by neck pain and head ache. The postures in which dentists 
sit require over half of the body’s muscles to work to hold 
the body motionless while resisting gravity. The static forces 
resulting from these postures have been shown to be more 
taxing than dynamic forces [26] . Therefore, when the support¬ 
ing muscles begin to reflect fatigue, a process of pain and 
discomfort begins and could very well lead to musculoskel¬ 
etal injury. 

An article by Valachi and Valachi cited a flowchart of mus¬ 
cle activity and pain leading to a musculoskeletal disorder: 
Prolonged Static Posture—► Muscle Fatigue and Muscle Im¬ 
balance—► Muscle Ischemia/Necrosis, Trigger Points and 
Muscle Substitution—> Pain—► Protective Muscle Contrac¬ 
tion—► Nerve Compression, Spinal Disk Degeneration—► 
Musculoskeletal Disorder. Muscle imbalances could result 
from an awkward posture while working on patients [27] . 

Electromyography (EMG) is the study of muscle function 
through analysis of electrical signals emanated during mus¬ 
cular contractions [28] These signals represent the electrical 
activity associated with contracting muscles and, therefore, 
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can be affected by anatomical and physiological muscle 
properties. EMG analysis could give an insight into the 
developing muscle fatigue progressing towards more com¬ 
plicated nerve compression. Hence, we felt that probably 
preventing the development of musculoskeletal disorders is 
the best choice by following simple regular physical exer¬ 
cises, engaging in some sports activity and regular check up 
with EMG. If muscle fatigue, which is experienced at ini¬ 
tial stages, can be diagnosed, appropriate treatment can be 
taken. This might prevent the clinician from taking painful 
decisions like cessation of practice or reduction of clinical 
practice. 

Conclusion: Health risks in dentistry may arise as new tech¬ 
nologies and materials are being developed. Our effort has 
been to assess the prevalence of occupational hazard among 
the clinicians in Chennai. Musculoskeletal disorders seems 
to be the highest experienced according to our study. Preven¬ 
tion of musculoskeletal disorders is very much a possibility 
by simple protocols mentioned in our discussion. However, 
further research is needed to explore the impact of musculo¬ 
skeletal disorders in this particular occupational group, espe¬ 
cially in relation to cessation or reduction of clinical practice. 
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Table 1: Independent samples T-Test to test the sig¬ 
nificance of difference between the variables 



Low back 
pain 

N 

Mean 

Std. De¬ 
viation 

P-Value 

Practice in 

Yes 

142 

7.042 

3.8095 

0.821 

years 

No 

107 

6.911 

4.9924 

Prantinp- 

hours/day 

Yes 

142 

6.380 

2.7892 

0.079 

No 

107 

5.776 

2.5153 



Inference: Statistically not significant. 


n 
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Neck ache 

N 

Mean 

Std. Deviation 

P-Value 

Practice in years 

Yes 

132 

7.174 

4.1938 

0.509 

No 

118 

6.809 

4.5225 


Practice: hours/day 

Yes 

132 

6.254 

2.7081 

0.466 


No 

118 

6.004 

2.6799 


Inference: Statistically not significant. 


Wrist ache 

N 

Mean 

Std. Deviation 

P-Value 


Yes 

64 

6.734 

4.0512 


Practice in years 

No 

186 

7.094 

4.4510 

0.569 

Practice: hours/day 

Yes 

64 

5.773 

2.7371 

0.212 


No 

186 

6.261 

2.6728 



Inference: Statistically not significant. 


Speciality distribution 



■ Oral Medicine 

■ Oral Pathology 

■ Periodontics 

■ Pedodontics 

■ Community Dentistry 

■ Orthodontics 

■ Endodontics 

■ Oral surgery 


FIGURE I 
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General 


Yes uNo 



Percentage 


FIGURE II 
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Cross Infection control 


fciYes "No 


Wash hand before 
gloving 


Use of face mask 


Use Protective 
eye goggles 


Wear gloves 
routinely 


Proper Waste 
disposal 


Change gloves 

between patients 


Washing hands with 
bactericidal soap 





80,0 

20.0 



90.4 

9.6 









98.0 

2.0 

> 



0% 20% 40% 60% 80% 100% 


Percentage 


FIGURE III 
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Preventive measures 


Use sharps container for the 
disposal of needle and sharps 


Use single use disposable 
syringe system 


Use high evacuation suction 
system 


Use simple/ compound loops 


Take a vacation every year 


Full medical history of patients 


Engage in sports activities 


Take regular physical exercise 


Always use indirect vision to 
work on maxillary teeth 



94.0 


92.0 


1-r 


0.0 20.0 40.0 60.0 80.0 100.0 


Percentage 


FIGURE IV 
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Occupational hazard experienced 


History of Hep B 1C 

Frequent respiratory illness 

Diminished sensitivity at the finger 
tips 

Hearing problems 
Allerg ies 



Neck ache 


Low back pain 


Vision problems 


5.2 



52.8 


57.0 


I 1 I I I I 

0.0 10.0 20.0 30.0 40.0 50.0 60.0 


Percentage 


FIGURE V 


Int J Cur Res Rev | Vol 7 • Issue 24 • December 2015 




















